Plasma homocysteine and microvascular complications in type 1 diabetes.
Homocysteine is involved in a complex and dynamic system of vascular injury and repair and may thus contribute to the development of diabetic microangiopathy. This still debated issue has important scientific and clinical implications, since hyperhomocysteinemia can be corrected nutritionally. 1) To evaluate the association between fasting plasma homocysteine, type 1 diabetes and its microvascular complications; 2) to elucidate the basis of this association by investigating the major determinants of plasma homocysteine in relation to diabetic microangiopathy. We studied sixty-six consecutive patients with type 1 diabetes mellitus of > 10 years duration and normal serum creatinine (< 115 mumol/L, 1.3 mg/dL), and free from clinically detectable cardiovascular diseases. Forty-four non-diabetic controls were also studied. Plasma concentrations of homocysteine, folate and vitamin B12 were investigated together with the C677T mutation in the gene coding for methylenetetrahydrofolate reductase (MTHFR), a key enzyme in homocysteine metabolism. Renal and retinal diabetic complications were evaluated as albumin/creatinine ratio on early-morning, urine spot collection and fundus photographs. Fasting plasma homocysteine levels were very similar in patients and controls. Patients with microalbuminuria or proliferative retinopathy had significantly higher values than those without: 9.4 +/- 3.1 vs 7.4 +/- 2.8 mumol/L, p < 0.02 and 9.5 +/- 2.6 vs 7.3 +/- 3.0 mumol/L, p < 0.05. This difference was not attributable to confounders, such as age, sex and smoking, nor to dissimilar plasma folate and vitamin B12 concentrations. In contrast, homozygosity for the C677T mutation in the MTHFR gene--the commonest genetic defect linked to moderately increased plasma homocysteine--was significantly more frequent in patients with microalbuminuria and/or proliferative retinopathy (50% vs 13%, p < 0.004), odds ratio 6.7 (95% CI 1.7-27.6). Type 1 diabetes as such is not associated with increased plasma homocysteine levels, though patients with microalbuminuria and/or proliferative retinopathy display significantly higher values than those without. This difference is not attributable to obvious confounders, nor to differences in vitamin status, and may be partly mediated by genetic factors. Plasma homocysteine, together with other diabetes-related noxae, may thus be in a position to contribute to the development of nephropathy and the progression of retinopathy.